03-27-06 03:23piii Frora-KATTEN MUCHIN ROSENMAN 13129021061 3129021061 T-952 P. 04/20 F-621 

Attorney Docket No. 2U467-00201 

12-1128 

IN rm UNITED STATES PATENT AND TRADEMARK OFFICE 
Bt FORE THE ^QApP OF PATENT APPEALS AND INTERFERENCES 

AppUctwU-): Tsai, Rogers. 

Serial No.: 09/840,500 

Filed: April 23, 2001 

Tide: Process Perturbation to Measured 

Modeled M^o4 for Sexmponductor Device 
Modeiifig 

QiOupArnJmt: 2123 
Examiner: Stevens. Thomas H.. 
Confitroati'-nNo.: 4458 

A pplicant's Brief Qn Appc^^ 

Mail St<^ ivppeaj Brief-Pat^its 
Coninussioiier for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 



RECEIVED 

CENTRAL fifOC CENTER 

MAR 2 7 2006 



04/19/2006 LWNDini 00000022 501214 09640500 
01 FC:1402 500.00 Oft 



PA(£4I20*RCVDAT3I27/20064:17:56PM [Eastern Standard Tirne]*SVR:USPTO{FXra 



03-27-06 03:23pm Froni-KATTEN MUCHIN ROSENMAN 13129021061 3129021061 T-952 P. 05/20 F-621 

Attorney Docket No. 2l 1467-0020J 

12-IJ28 

Table of Copteots 

Real Party ja Interest 1 

Related Ap)»eals mi toierferences 1 

Status of Ciairos 2 

Status of A.qendments , 2 

Summary of the CJaimed Subject Maner , - 2 

Grounds of Elejection to be Reviewed on Afipcai 3 

Argument - , 3-9 

Conclusion 9 

Appendix A (Claims) lO-U 

Appendix t (Evidence) 12 

Appendix C (Related Proceedings) 13 



PA(25f20^RCVDAT3l27/20064:17:56 PM (Eastern StandardTim^^ 



03-27-06 03:23pm From-KATTEN MUCHIN ROSENMAN 13129021081 3129021061 T-952 P. 06/20 F-621 

Atiomey Docket No. 21J467-00201 

12-1128 



IN THE XJNITEO STATES PATENT ANO TRADEMARK OFHCE 
BE FORE THE BOARD OF PATENT APPEALS AND PJTERyEHyNCES 
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FUecJ: April 23, 2001 
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CENTRAL FAX CENTER 
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Examiner: Stevens, Tbonws 
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|*arty In Interest 

The real pa.iy in inieresi is Northrop Grumman Corporation, by virtue of an Assignment from 
the invenioi Roger Tsai to TRW Inc., reconled on Reel/Frame 011736/0311 and from TRW. 
luc, to Noritirop Gnunnian Corporation, reeor^ied on ReeJ/Frame Ql 375 1/0849, 

Related Appeals and Intarfer^ ces 
There are ao other appeals or interferences known to the Appellant or the Appellant's 
represeniatix e, which are believed to directly affect or be directly affected by or have a bearing 
ou the Boar* I's decision in the pending appeal. 



Status Of Clainas 

Claim? 1-12 are pending. The final rejection of these claims {ojms the basis for this appeal. In 
paiticuJar, claims 1-4 and 7-12 stand rejected under 35 U.S-C. §102 (b) as being anticipated by 
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Biswas, Dir senarion on '^Modeling md Simulation of High Speed Interponnects", 198S ("the 
Biswas reference"). Claims 5 and 6 smd rejected imder 35 U.S-C. 103(a) as being uiq>atentabje 
over the Biswas reference in view of VTT Electronics, "Research Activities in 
Microelectr inics", 2000 (^e VTT reference"). 

All amradiii^ts have been entered. The claims as currently amended are attached as an 
Appendix, 

Summary Of Claimed Sabject Ma^er 
The present invention relates to a method for modeling semiconductor devices which 
Utilizes a m^ aswed-io-modeled microscope as a flmdamental analysis ba$is for constructing a 
physically-tased model by correlating measured-to-modeled performance changes to 
experiment:.! device changes designed to controUably change physical a^ects of the device. The 
effects of lb process perturbation are attributed to changes in measurable internal characteristics 
of the devicv:. The modeling approach in accordance with the present invention as discussed in 
connection \viih Figs. 5- 10. 

An i-nportani aspect of the invention is a measnred-io-roodel microscope (i.e. S- 
parameter nacroscope), discussed in connection with Figs, 1 1-30. The measured -to model 
microscope utilizes an extraction algorithm, as generally discws^d m connection with Figs. 45- 
50. The meiisured to model microscope utilizes a glter in exemplary embodiments in order to 
remove the < oniribution of device layout parasitics to the modeled electrical characteristics. The 
filter provid.rs for clearer represemarions of the internal physical operation for the measured 
devices. On- embodiment of the filter is a Pi-FET filter, discussed in connection with Figs. 26- 

With thorough process perturbation to measured-modeled PM^ experimentation, the fidl 
range of de\ ice performance can be expressed in terms of the microscopes model-basis space, 
thus forminr a single unified compact device technology model, able to accurately model 
per&ncnanci changes over a relatively wide range of possible physical and environment changes 
to the devici , The device technology model is able to model internal physical operating 
mechanisms that dictate the electrical characteristics of the device, such as charge control in 
FETs or cur. ent control in B JTs. 

2 
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Gyo^if^s of Rfiject|oi| he Revicye^ on Appeal 
J. The ExTOiiner rejecuou of CJaims M and 7-12 as bewg anTicipate4 im4er 35 USC §102 
(b) in view < tf the Biswas reference. 

n. The Ex^nuner^s rejeciion of Claims S and 6 under 35 U.S.C. 103(a) as being 
unpatenrabl: over the Biswas re^ference aiid VTT references, 

I The JExaminer^s Refection of Claims 1-4 and 7-12 as Bein^ Anticipated under 35 USC SJ02 
( b} in }^0Hf af the ^^m ^fferenee Should Be Reversed. 

Claiios H2 have been rejected under 35 U,S,C, § 102(b) as being anticipated by the 
Biswas refe/wce. Jq order for there to be anticipation, each and every one of the elements must 
be found in a single reference. It is respectfully submitted that the claims recite elements clearly 
not taught or suggested by the Biswas reference. In generaj, the, the claims teach establishing a 
physically-r epresentative eqtrivalent model of one or more characteristics of a semiconductor 
device; varj ing the physical characteristics; and correcting the model based upon the measured 
characteristics. 

The 8iswas reference simply compares commercially available (i.e. "canned**) modeling 
software, n amely Layout2FastCap^, with experimentaj measurements. The Biswas reference 
does not dis.:lose testing a semiconductor device and developing a simulation model based on the 
test data. Tl.e Board's attention is respectfully directed to Table 4.2 on page 52 of the Biswas 
reference, fi-r example. 

The table below summarizes the Examiner's contentions thai the Biswas refierence 
anticipates die invention, in contrast with the Applicant's arguments. As the table will 
demonstrate the Biswas reference fails to disclose many elements of the rejected claims and 
therefore ca» inot anticipate those claims. 




See absorsci if die Biswas ref^eace. 

3 
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J, A methOii for modeling one 
or more pre letermined 
characteristics of a 
semiconduc cor device 
comprising tJie steps 


Page 39, 
Section 4-1 


Section 4- 1 relates to 
measurement techniques 


aj febric^tiog a 
swiiconduccor device; 


Page 3, lines 11-13 


TTus citation simply comments 
on recent literatwre work 
relating to "chip fabrication." 


b) mea 'Uring one or more 
predeterroiped physical 
characteristics of smd 
s^nicowducior device; 


Page 6, s(^tion 2,4, lines 1-7 




c) iesti>»gthe 
semiconducior device^ to 
establish ^ j physically 
repre^entativ'e equivalent 
model of sa4 one or more 
characteristics of said 
semiconductor device; 


Page 42, section 4-4 test chip 
and , pgs 26, 27, section 3.5.2 
and pgs 30, 31 , section 3,54 


None of the cited sections 
disclose establishing a 
physically representative 
model based upon test data. 
Indeed, no physical model is 
established based upon test 
results, rather, the 
commercially available 
FastCap software is used- See 
Page 26, lines 2 1 and 22. 


d) varying one or more of 
said predete.TOined physical 
characteristics and fabricating 
a sybsequeni semiconductor 
device with ^d varied 
dimensions; and 


Pages 23, 24 , section 3,5.4 


These sections relate to 
providing 'toeshed" models of 
a single inverter in Fig- 3,11 
(Two views of the meshed 
three dimensional view of the 
CMOS inverter is shown in 
Figure 34 1 Biswas, page 
23). This citation does not 
disclose fabricarion of a 
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second s^niconductor device, 
let alone a second device wiib 
varied dimensions. 


e) testi iig of dxe sample to 
establish a i orrect said 
pliysicaUy Tv*presentanve 
mo4el 


Page 40, Fig. 4,1 


This section simply discloses 
measurement techniques 








2. The method as recited iu 
claim 1 , fuTiher including *e 
sten of znea-.uziii& the varied 
dimensions after said 
subsequent ;emiconductor is 
fabricated. 


Page 23,24. sectiOT 3.4.5 


AS discussed in connection 
with element Id above, the 
Biswas re&rence does iiot 
disclose fabrication of a 
second semiconductor device , 
let alone a second device with 
varied dimensions. 


. ''. ■ . ' * * 






3. The method as recited in 
claim 1, whi^rein a scanning 
electron mi^ roscODe f SEM) is 
used to mea iure said 
predetermiB^d dimensions in 
step (b). 


Page 48 


The reference to Page 48 does 
not disclose using the M to 
measure the dimensions of a 
semiconductor device but 
rather to "obtain cross section 
images". 




-■ -■'•*•. I ' *- -y. -.\"V .**'■"• - v .* 
.V- - ' • ' ^■.^'S'••-•:."•^^^^^^^■'• 




4. The metb*>d as recited in 
claim 1 , vrh' win said testing 
in step (c) iiicludes taking S- 
parameter nieasurements of 
said semicoi iducior device. 


Page 51 








^^V''' \ ' .■ 


7. The meih'Kj as recited in 
claim I, wbxein said varied 
dimensions ire measured by 


Page 48 


As mentioned in connection 
wi|h Claim 3, die SEM is used 
for a purpose other than the 
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^vayofanSBM. 




purpose recited in this 
element. 








8. The method ^ recire4 m 
claim 1, wbirein sai4 
ccyrrected physically 
represeoian v^e model is 
corrected b;.sed upon S- 
p4rameter n^^easwements. 


Page 48 


As mentioned above, the 
Piswas reference simply 
compares simulated results 
&om commercially available 
software with acmal test 
results. The Biswas reference 
does not disclose or suggest 
modiiying the analytical 
mode) based upon the test 
results- 








9, A proces: for makmg a 
semiconducior device 
comprising die steps of: 




See claim I 


a) febncatmga 
seraiconduc lor device; 


Page 3. lines I M3 


See comments in re element 
la above. 


t)) mea uiing one or more 
predeteimiji^id physical 
cbaracieristJcs detiiung 
measured d^aracieristics of 
said semico. tducior device; 


Pg, 6, section 2,4, lines 1-7 




c) tesiiiig&aid 
semiconducior device to 
establish a physically 
represeutatixe model; 


Pg. 42. section 4,4 test chip 


See comments in re element 
Ic above. 


d) fabricating a 
subsequent ..emioonductor 
device in wl dch said one or 
more measured characteristics 


Pg.3, lines 11-13 


See comments in re elemwi 
Id above. 
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are variedt tiefiniug varied 






e) mea ;urmg said varied 
cbaracteristtcs; and 


Pg. 36 


The Biswas reference does not 
disclose a second device with 
varied characteristics and 
meaawrement of those vari^ 
characteristics to develop a 
revised analytical model 


f) testing said 
stiTucouducior device to 
establish a i ^vised pbysjcaUy 
representati^'e model of said 
semiconducioi' device. 


Pg. 40, Fig- 44 


See cojtunents in re elem^t 
le above. 






...... 


10. The pn>i ess as recited in 
claim 9, fUn ber including step 
(g) repeatin.'; steps (d) tbrwgb 
(0 one or more times- 


Pg. 3. lines n-l3 


See comments for Claim 9 
above. 








1 1 , The prot ess as recited in 
claim 9> wh-Tein said 
physically r-presentative 
model in srt ps (c) and G>) is 
based on pn determined S- 
parameter n.ea3urements. 


Pg. 6. line 7. 


The Biswas reference does not 
disclose developing & second 
semiconductor device based 
upon S- parameter 
measurements. 








12. The proi ess as recited in 
claim 9. wh. rein steps (b) and 
(c) inclxjde laeaswement by 
way of a sc&oning electron 
microscope. 


Page 48 


Although the Biswas discloses 
the use of a SEM, it is used for 
a different purpose than the 
recited in steps (b) and (c). 
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Bast d on the above, at is respectfully submitted the Biswas reference fails to disclose 
many of the elements of the Claims 1-4 and 7-12. Accordingly, the Board is respectfully 
requested to reverse the Examiner on this issue. 

a The Ex i tminer's refection of Claims S and 6 under 3S aS.C ^ JQ3(a} as bein^ 
Vnpatentabie over the Biswas Reference Should Be Reverse^ 

CJaiitts 5 and 6 were rejected under Biswas in further review of the VTT reference. The 
Biswas reference was discussed above. It is respectfully submitted that the VTT reference 
lilcevyise doi s not teach creating a simulation model building a semiconductor device and using 
test measuri menis firom the semiconductor device to modify the simulation model. Moreover, it 
is respectfijily submitted that the Examiner has fail^ to set forth a prima facie case of 
obviousness as required by MPEP §2143. 

More particularly, § 2143 of the MPEP requires: 

*'To establish a prima facie case of obviousness, three basic 
criteria must be met. First, there must be som^ suggestion or 
motivation, either in the references themselves or in the 
knowledge general^ available to one of ordinary skill in the 
art, to modify the r^erence, or to combine r^erence teachings. 
Second there must be a reasonable expe^ation of success. 
Finally, the prior art reference (or r^erences when combined) 
mt*st teach or suggest all of the claim limitations^ The teaching 
or suggestion to make the claim combination and the 
reasonable expectation of success mi$st both be found in the 
prior art, not in applicant's disclosure. " 

It is respectfully submitted that the Examiner's rejection fmls to meet all three criteria set 
fonh in § 2] 43 of the MPEP. First, the Examiner has fdled to show any suggestion or motivation 
to combine che references m the manner stated- The Examiner simply opines the combination 
would be ol.vious. Second, without using the claims as a blueprint, the Examiner has failed to 
show a rea ;onable expectation or any expectation for that maner of the of the success of the 
pro|K>sed coinbination . Finally, as discussed above, the Biswas reference fails to disclose all of 
the element i of the claims. The missing elements are likewise not disclosed in the VTT 
reference. 

For 1 iiese reasons and the reasons submined above, the Board is respectfully requested to 
reverse the » ejection of claims 5 and 6. 

8 
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Coftglttsion 



The Board is respeciMy requested to reverse the rejections of att elairos by the Exwiner. 



KATTEN MUCHJN ROSENMAN LU» 
525 West Monroe Street 
Chicago, minois 60661-3693 
Phone No. (312) 902-5200 
Fax No. (312)902-1061 



Respectfully Submitted, 
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A ppendix A 
Claims Qn Appeal 

I - A method fpr mo4eling one or more pnedetenmned cbar^teristics of a 
semiconduc cor device comprising the steps: 

a) fabricaUng a semiconductor device; 

b) measwing one or more predetermined physical characteristics of said 
semiconduc cor device; 

c) testing the semiconductor device^ to establish a physically representative 
equivalent Model of said one or wore characteristics of said semiconductor device; 

d) varying one or more of said predeteimined physical characteristics and febricating 
a subsequer>t semiconductor device with said varied dimensions; and 

e) testing of the sample to establish a correct said physically representative mod^ 

2. The method as recited in claim 1 , fiirther including the step of measuring the 
varied dime.tsions after said subsequent semiconductor is fabricated^ 

3. The method as recited in claim 1, wherein a scanning electron microscope (SEM) 
is used to measure said predetermined dimensions in step (b). 

4. The method as recited in claim 1, wherein said testing in step (c) includes taking 
S-parametei measurements of said semiconductor device, 

5. The method as recited in claim I, wherein said one or more i^edetennined 
characteristics include device scaling; bias dependency; tempemture dependence; lay out 
dependence and process dependence- 

6. The method as recited in claim I, wherein said one or more pr^termined 
physical ch;<racteristics include the physical dimensions of the source access regions of said 
semiconductor device. 

7. The method as recited in claim I , wherein said varied dimensions are measured 
by wayofa.iSEM 

8. The method as recited in claim 1 , wherein said corrected physically representative 
model is coi rected based upon S-parameier measurements, 

9. A process for maldng a semiconductor device comprising the steps of; 

a) febricating a semiconductor device; 

b) measuring one or more predetermined physical characteristics defining 
measured characteristics of said semiconductor device; 

10 
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c) testing said semiconductor device to ^abiish a physically represeniative 

model; 

d) fabricating a subsequent semiconductor device in wbicb said one or more 
measured ci laracteristics are varied? defining varied cbaracterisTiPS. 

e) measuring said varied characteristics; and 

f) testing said semiconductor device to establish a revised physically 
represeniative model of said setuiconductor device. 

10. The process as recited in claim 9> further including step (g) repeating steps (d) 
through (f) - »ne or more times, 

1 1 . The process as recited in claim 9, wherein said physically representative model in 
st^s (c) ani i Cb) is based on predetermined S-parameter measurements, 

12. The process as recited in claim 9» wherein siq)s Cb> and (c) include measurement 
by way of a scanning electron microscope. 
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Evidence Appendix 

None 
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A PPENDIX C 
RELATED PROCEEDINGS APPENDIX 

Noofi 
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